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Abstract of JP1 02701 72 

PROBLEM TO BE SOLVED: To provide a low 
driving voltage and highly efficient organic EL 
element at low costs by providing a light 
emission layer made of an organic compound 
between opposing positive and negative 
electrodes and an organic compound layer 
doped with metal oxide or metallic salt in a 
boundary with the negative electrode. 
SOLUTION: An organic EL element is 
provided by sequentially stacking a 
transparent substrate 1 made of glass or the 
like, a positive transparent electrode 2, a hole 
transport layer 3, a light emission layer 4 made 
of a organic compound, a metal doping layer 5 
and a negative backside electrode 6. The 
metal doping layer 5 is obtained by doping an 
organic compound with metal oxide or metallic 
salt in a boundary with the negative electrode 
6. For this oxide or salt metal, alkaline metal 
such as Li, alkaline earth metal such as Mg or 
transition metal containing rare earth metal is 
preferred. Also, for the doping layer 5 doped 
with this metal, preferably, dopant 
concentration is set to 0.1 to 99 wt.% and a 
thickness is set to 10 to 2000 &angst . Thus, 
the energy barrier of electron injection from the 
negative electrode to the organic compound 
layer is reduced and thereby a low driving 
voltage is realized. 
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^Lfc#&Yfc^B£&JBK-tf>^Jf tLTWTS- 
[»*JS2] |»*JS 1 f2®»3S?^ l:ii>v>T. ±I3£JSS 

-fc>K5ff^% 

<£>jg£#, 0.1 ~99li%Tfe5f«II/i' hOJR^ 
*y i: > r- ^^f. 

[f»#Jg5] ^*«l~4C0^m^l^lSmW^ 20 

fCiJ^T. K — tf>yHco/P£;^. I0A~2000AT : 

[f£9i<z>l«ffl&la91] 

[0 0 0 1 ] 

trpgf^fcotrab-s. 30 
[0 0 0 2] 

[i£*ro&fl5i5.£tPe<73lim&] *3tJl*«*r«ft:^«ii*» 

S-r-SfccDtLTaa^tlT^^. Tang<=>te3H^©i§x!i 

aASft«*2tb. L^t>»««OW»*«000AKT 
tf^Ctlf. I0V aTCDaUomffiTlOOOcd/m' <fcfl-g|$ 

<fc^fig¥!)bfc (Appl. Phys. Lett.. 51, 913 (1987). 
) . H0A$*$?f;:&<r>T. Tang e>W:S*W 

* a A f * IB K H m £ Z> x * ; - Ht a & & T £ it Z> 

*«iSlc**tt«>ft*»Ag (8) 9 &&ffcL 

[0 0 0 3] i&IKfllMlSlsSt^tfc©^-:/ (Ml 5 50 



$£Ha¥l 0-2 7 0 1 7 2 
2 

m®m¥£:¥ffi»m£* Mreviusa-ro-*. P . 1040) 

*5«k^-f 3i-x7t*SC#a:0^;P-y (H5 4©^^ 
g##¥*B»iS£, »«^*lll29p-ZC-15 . p. 1127) 
it, Mg<kOHt{t»»g:©/jN$V»Li (U5^A) 

ai (t;p = x->a) &**ftT««(icj:Dft£ft:d«l!fe 
iiLTfflHSCiCiO. Mg^Sffl^fcSg?«tCfi 

H#&tt*tt<b£ttJI±tcLi&?f^oAaftK:S«T 

Attl£a?t21£*&T«-&z:&€ff#LTv>S (IEEE T 
rans. Electron Devices. , 40,' 1342 (1993)) „ 

[0 0 0 4] gigTteUNIAI *ttf>Pei #«J^-« 
3fcB£#»CLi^£J9— K K— &Simffi£<£T 
-r^*tf'BES)UTH^ (Science, 269, 1086 (1995) 

shrill »«£8Miifi«K:-e-n-ftiLi 
-f * > <h *k =j- > s -a- -a c <t c «t o nmmm<D7£ 

U-7-»f^in situ -CK-tf>^-r-5t><DTa&-5. d 
C0*1£\ Mfi»<!>#iJ ( — ) K 

tt^Tr#fiE-r-5£:*£>. ^S^om^&AttgliLi K— 
fc!>^L^CV^^-J:«3®fer{£<^-5 (Science, 269. 
1086 (1995) ) . 
[0 0 0 5] 2 ZizmfclZUnT. -f-Xh?/-^ 
•y^ttcDHunge.tt^-^'fkU^^A (LiF ) ^tiHfrW* 
->^A (MgO ) tti£V>mnftZmtt>TB< (5 ~10A) 
^<62H4WtiHb^it&>Jg tHIiOffl iZ Jf A-T 5 C £ 

*iltu^. c^-mmmm^-r^m^-vit. mm 
#&mmtimm{k-£ViM<Dfflizw&-?z z. tiz^v , m 
nmz&^zGmt&m<r>x-*)V3r-ittiL (a*> km 
ig) flqefisu. Kffi^som^ffiA^^jc^^t^iR 

£tlT</>-5 (Appl. Phys. Lett., 70, 152 (1997) ) „ 
[0 0 0 6] Mg^>Li©^m@tC*t>T 

^^»@T«, Li^OH^*{20Att±T-fil^g^^bfj: 
l^A. (IEEE Trans. Electron Devices., 40, 1342(19 

93)) . m&TmnoAmmvuommtemmfflmm 
m-v&Qm^ftMtDmmmzfflmtf&z. &tc. ?e\ e. 

©%^4 ] fCfi^^}iaLT*^lCT^$-ti--5in situ 
Hunge.C0-^M^irt5UiTt>SjS^£^m^ 

-5. 
[0 0 0 7] 
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[0 0 0 8) 

c^©«g] mmtzmt^mit^mt: io 

LUmi. #l»rr-5i»g*S.fc&««ffi<DfliH::. *Tt8{fc 

^■«»d^«fiEsns^d:< £*>— m<D?£ftm&*i-rz>Ei 

te&JBifiT H - fcf >^ Lfc#ttHt£«jJI £*rr £ £ <h £ 
[0 0 0 9] 20 

cne.oi* of) ©9^, tf^xss 

Otf3*«) 1. iS9ifi<i 2. IE?L$MiMfii 3 . 

>y^5#*^^-cti*Lfes^ <■) #m 

^/m^^/^jgH-tr^^/s®. mm/mil 
&xm/ftftm/<&i&F-\z></m/mm. mm/mil 

~*?&oT*>fi<^. 40 
[OO10JH2B. iit!6 £;£<£fgfl:ll4 

m>5. ^jsK-tf>^5tt. mmiteryofizmn 
^om^aA^iMc&s. 

[0 0 1 1] 0 3«. ifct£<D£;i£>l;:. HungecDJSlBLyc 



\z&-rz>®&x~ z\<r>$k=f-T'\3.mnmz&tz>& 

&\2n2>m&{t-e:Vo<Dm<&2zm& (lumo) wl- 
feMfrzvnT&Mm^ztiZii-gfrtiTZtztf, * 

Kites l-t. ^eici^s^^com^aA^g^^co. 

[ooi2] &mEim?T-\mmfr*>m*mz&m®>T' 

(Phys. Rev. Let I., 14, 229 (1965)) „ Z.tLte 
tUt>t>mmt^(Dmi&.^m^. (LUMO) 'VCDS^SA 
Ut*bT, LUM0P&CD©l^Wt8{t;£-$&«£*K 
SA^m^^aAL-^-rti. &$£W<Dm : f-\Zi$<,>T\£. 
^ S^SiHfc^feOLUMO & <£T £ S © $> -5 & JS^Yt 

-tf>^-r-5^tr«to, »sms^e««^aA«cis-r 

K-/t> FfjHS: H-t>yLitfI^ftn? 

^LUM02p&75<e<^s<75T, mmfrzvnTitA^** 

[0 0 13] K-/t> h«3f:X K<h^t-5^rtifk^<Z)^| 

fi*j^-W!:$ak*t, LUM0^^<£T^-e--5ci 

W. Li,0. Na.O. K,0 . Rb.O. Cs.O, MgO , CaO tzL\ 
£JR:£<Z>^-&ttLiF . NaF . KF, RbF . CsF . MgF, . Ca 
F,. SrF, . BaF,, LiCK NaCI. KCl , RbCl, CsCl, MgCl 
, , CaCl, . . SrCI, . BaCl, UHZ&mizm^Z ZL 

[0 0 14] ^®H-e>^^5<DH-/t>hjg^fi4$ 
iZf&feZfttz^tf, 0. 1-9 9lI^fi&-5C:tWS 

o. iii%*sftt> k-a> bo>mm.#&-T 

^-ta. #ic{g^^n^cv^MoA~2oooA^$f i li>. io 
Tfi<?ttm®ftT L (Dmtf'p&-r€z>. mrc, 2oooa^s 

[0 0 15] ±!3^ilH-fcf>^5<Z)^JKffifiv lr»*» 
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[0016] xxn. s^hsmb. &jgK-e>^ji<h 
a*, p~t^ y x x;i^ itT^-ftr? if <D&mit& 

^^TKig^'&^R^nbCD^^ft:, 7xt>hD 
»J>, AV7xt>hD'JX 7xt>h'JyX 
UvX + 7 U >, *y^itU>, 7ity>ftt^« 

^Ul/>, 7^D^'Jl/>, t7^D^UUX ^ 
U7X ^^D^U/>, ±7*?U^) J >. y7x' 
;i^y^^x>. rh77xn;i/^yxx S^T 

h^-tt>. y7^/*;wvy-;k e^>. ^*-e^ 

>. tPU^5 1 >, *n->7x>, *^UK>* 

[0 0 17] £fc> 4#8§B863-295695 *&*L #^¥8- 
22557 f|i**U 4*"WT8-81472 *4i*L #Pl¥5-9470^ 
£t$g. #fH¥5-17764 ^4i«»CH*StlT^S*K*U 

»T11 MJX (8-+7U77H) 7;R-«5A, ex 30 

(8-+y«jy^h) T^y«7A, ex [^>y (f) - 

8- +7U/7 H 3E», (2-*^;P-8- * J U / 

^ h) T7l/5r.^7A, hUX (8-+7U7 7M OS? 

hut; (5-^f;H-^7U77h) t;i^~^ 

A. 8-*y U/^MJ^A, hU7 (5-^na-8-^ 
y'J77h) ^U^A, t'X (5-^nD-8-+7Uy7 
h) bJzii<n%-*r J U77 h**^l*£<BR* 

[0 0 18] 1#§8¥5-2020li^«, #81^7-179394^ 40 
4>?S, <&B8¥7-278l24^ii?g, *$Kl¥7-228579^k$gK: 
B**ftT^5*+1tS?7V-m #P8¥7-157473^ 
4^«»zBI*SnT^S f U7y>g, #^¥6-203963^ 

U - U >if*l#, #W W-l32080«ii«*#PB¥6- 

88072 ^4i«^w*anx^ax9 1 >j;nt*«:, #8f§¥ 

6-100857^^#^¥6-207170^^ffi^M^^nT^ 
[0 0 19] H*>\Z. 'OV**'**/'-)^ 50 
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^ffl-C^, 1#M0B59-I94393 «&«lCH«dtl 

Tl^fcWftf^Wo *©ft*«tLTtt, 2.5-fcT 
X (5.7-SM- '<>^P-2-^>!/**tl- % /UJW -1,3, 

4- ^yv/-;k 4.4'- ex (5,7-t-^>5 1 ;^-2- ^> 

u;w x^;i^>. 4,4'- ex [5,7-y- 
(2-*^-2- -2- -^>y^+i^i/u;H x^ 

jp'O. 2,5-ex (5.7-sm- ^>^;u-2- ^>y^ 

UV'JJW ^T:7x>, 2,5-fc*X [5- (a, a- 
;K>y;H -2-^>V^4 1 1*l/LUP] ^;7x>, 2,5 
-ex [s.7-s>- (2-*^;i/-2- y^;M -2- 
^-tti/u^] -3,4- i;7i-;W7ix 2, 5- ex 

(5-*^-2- !/U;W ^*:7x>, 4,4' 

- ex (?-^> ujw e7xr;k s-*^ 

-2- {2- [4- (S-*^*-2- U*) 7x 

ex;n ^>y**i*v--;k 2- [2- (hpo 
7x-;n e- ;p] ^ h (1.2-d)****/— 

^>yt*it*/-M, 2, 2'-(p-7x-l/>yeil/ 
» - 1: X ^ > 7f 7 <i: > 7f 7 7-M , 

2- {2- [4- (2^>7<^^7'J;P) 7xZW ex 
^>*/*f £*V-;k 2- [2- U-^JM^v-^xX 

ex;H ^>\Af $^7- ;P4f®^>7^ 

[0 0 2 0] ^X5 L U;U^>-lf>3Rft:-&«tLTtt. M 

^tf^«#M : mo373582 ^mmm\zmi&^nx^^i>(D 

6fflt>Suti«Tt^ *©ft««ttTH 1,4-ex 
(2-*3\U/X^«J7P) ^>i?>, i,4-ex (3~*57VPX 

y-UiW ^>-tf 1,4-ex (4-^^;ux^u;p) a> 
tf>, ^x^u;i/^>-tf>, t,4-ex (2-x^;ux^u 
;p) ^>-tf>. U4-ex (3-x^;px^u;w ^>if 
>, 1,4-ex (2-y^^X^U^) -2- ^^;u^>-tf 
1,4-ex (2->c^^x^u;u) -2- x^;i^>-tf> 

[0 0 2 1] ^fc, »H¥2-252793^4i«ICBi**nT 

^$^x^u^e^^>m«*t>563te, 

^SH-tf>^ItlTffl^^C(!:^Tt^ ^<7)f^a 

flti/tn 2, 5-ex (4-^^;px?U7i^) e^s^>, 
2,5-ex (4-x^x^iuu) K?y>, 2,5-ex [2- 
d-^-^^w e-;n K9s^>. 2,5-ex (4->ch^ 
s^x^u;w e^>?>, 2,5-ex [2- (4-e^x— ;w 
e-;ki e^^>, 2,5-ex [2- ex 

[0022] *ons % zkm&wtmMmsnmmm^ftm 

¥3-231970^^^88^* tlX^^b it*?- U 

TfflMitfctSS. t^WchLTH l,4-7x 
-l/yy^'Jf^X 4,4*- 7xZl/>y^^'Jf^ 
>, 2,5-^y'Jl/yy^f iJf^X 2,6-^X^ 1 l/>> ? 
^f'Jr^ X IM-t^xzl/^/fUr-fX 1,4- 
p-fl/7x-l/>y^f'Jf^X 9,10- T>h^-t> 
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vMJI/S^^-Ut^ >, 4,4'- (2,2- ^-t- y^;U^x 

^;ue~;u) t'7x^jk 4, 4' -(2, 2-s/^:x -;ue~ 

6-49079 ^B8 5 F6-293778^^(3M^^nTCi 

279323^^^tz5l^^nTV^^ggx^UJI/fk^^, 
#5§¥6-107648^&^>#B8¥6-92947 #^$gl;:pa^£ 
nT^6*t*3;7!/- 4£P8¥6-206865^ 

4-96990 n'Amzffi^kZtlT^ZTh^y 

X. 4$|P!¥3-296595^ffif::§S^£nT^£^ 

m^mit^fy. z*>\z\*. %tMm-\*mm'&mzm 

^^nt^^7U >mm#» 1$H¥2-196885*H*«K: 
B8*£nT^*^U l^>t^#, ^B8¥2-255789^{Cg8 
* [s>mm#. #B8¥2-289676^RO: 
4#W¥2-88689 ^<&mzm^2tl~C^Z>-7?U^*J J > 
#Hl¥2-250292^*BKBfl*£nT^SX3 t y 

[0023] jEiiaAg, jetlm&ji. mumstitmyt 
m t Lxm.m^n^>Y y -;uy s >{t&mmtz lth 

WMdJR^tt&na** #S^6-25659 ^fg, #Hfl^6-20 
3963*4**, #H¥6-215874*4i*. #K ¥7-1 45 1 16* 

*HT7-224012^a*. 1#M¥7-157473^^ffi, 
4#g{l¥8-48656 *^$g, #H8¥7-126226*^?g, #Bfl¥ 
7-188130*^*8, 4#H§¥8-40995 *£t$8, 4fPa^F8-4099 
6-*^?g, «fBB¥8-40997 *^fg, <f$^¥7-l 26225*£t 
?E> ^§8^7-101911^^ #{H!¥7-97355 ^iifRfcBfl 

N, N, N\ r -y- h 7 7 x -;i^-4, 4 f -V T £ y 7 x - 
7k N,N ? - y7x — ;i/-N, N' (3-/^7xrjl/) - 
i4'-y7$/l:7xzj|/, 2.2-fX (4-;x-p- h 
7a/7xz;H 7 P o/^X N, N, N\ N' -?r h 9-p- h'J 

;K4'-v7^t'7i-;k fx (4-^-p- hu;i^7 

$^7x«;H 7x-;M^>, N, N' - y7xz;hN, 
N'-^ (4-* h*~>:7x-;P) -4,4'->>y^ / f7xr 
N, N, N\N* -x- h77xrjM, 4'-^y ^ /y7xr 
JPX— rJk 4,4'- fx (y7x-JP7S7) 
U^x-;!/. 4-N,N-> ? >'x-;l,7^/- (2-y7x-^ 
t:— ^>if>, 3-^hty-4 , -KJ-y7x-;i/75 

yx^;^>-e>, N-7x^*jwv/-;k i,t-ex 

(4- v-p- h'J7$;7xZJl/) - n"\+-tf-> % 
1,1-fX (4-y-p-MJ75/7x-JH -4- 7x~;U 
^>^n^^1f>. ex (4->**^75/-2- *?-)l7 
^—Jl) - 7 x.— N,N,N-h'J (p-hu;n y 
4- (^-p- h'j;P7^7) -4'- [4 (v>-p- MJ 

^y^y) x^y;i/j x^;i/^>, n.n.n* .n'-t- h^- P 

- HU;M,4 , -y7^y- h'^x— N, N, N*,N* h I 
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^x-;U-4. 4' -S^Z^ y- h'7xrjI/N-7x"M )V 
/W-Jk 4,4'- ex [N- (\-^7^Jl) -N- 7xr;P 

- y^yj if7x-jk 4,4* f -ex [N- (l-^y^JU) 
-N- xx-;i/- y^y] p-^-7x-jk 4,4'- ex 

[N- {l"±7^)V) -N- 7x-;h T^y] t7x- 

;k 4,4'- ex [N- (3-Tir^^^-;u) -n- :7 X -A 

- y*y] t*7xrjk 1,5-ex [N- (1-^:7^) -N 

- 7xzjh y^y] ^-^^ u>, 4,4'- ex [N- (9- 
7>hu;w -N- 7^-;u~ T^y] e;7x-;k 4, 

io 4' '-ex [n- u-y>hu;u) -n- 7x-jh 7^/1 

p-^-7x-;k 4,4'- e,X [N- (2-7xt>h'JM 

-N- 7^-^- T^y] e^x-;p, 4,4'- ex [n- 

(S-7Jl>*7>T~JU) -N- 7x-Jh T^y] h'7x 
4, 4' -ex [N- (2-eU-;U) -N- ^x:-;U- T 

^ y ] t*7xzjk 4,4'- ex [N- (2-^yu-jw -N 

- ^jczi;p- y^y] e^x— ju. 4,4'- ex [n- (1- 

nn*-)\,) -N- 7x-Jk Z^y] t'7xzjk 2,6- 

ex (>?-p- hyjpy^y) ±79 2,6-ex 

- z^y] ^-^^u>, 2,6-ex [n- 
20 -N- (2-^-^^;w z^y] 

>, 4.4 f, -ex [n,n->- (2-^^^;W y^y] 
x-^k 4.4'- ex (N-7x-W~ [4- a-j-y?- 
M 7x-;W 7^7) e^x~;k 4,4'- ex [N-77 
x-;l-n- (2-eu-7i/) - y^y] t'7xz;k 2,6- 
ex [n.n-s? (2-^-^^) y^y] ^j^i/>. 4, 

4"- ex (N,N-^-p- hU7Uy^y) ^-7i"Jk 
ex (N-l-^-X^;W (H-2'±7^)U) T5i>tSi£&$> 

30 [0 0 2 4] IE?LttA^, iETL^itS, iE?L^ 

/^^^x- U>e—U>^0DK»ft:7a:<>:<D^to^^7r 
ttS^UT- #y (H-fcf— tc^^ 

[0 0 2 5] ITO «^±JC^fiScT-5iE?LaAMtLT 
»4, «rfcH*»±ftiri*«, «l:7^a^y->&£<£)£jg:7 
^D^>y->a43J:^M^JS7^n5/y->^ ^-tK 
to >K, #U7-y >&fo»«tt*y^-3ftt»aic«ffl 
^^fc, BSriEoyy-;uy5>s^K-ftJStL 

T^^X^^rfPffl^ii:, ^> ? ^;^5 1 ^->^^^tirT 
IE?La (h L Tffl ^ d <h 7? ^ ^» o 
[0 0 2 6] ISg*Sf3«, fflJS+-C3SfSKttffl-r** 

E<SEffl^ntl^7J^^»7AW^LK 
[0 0 2 7] [HJfi^] «TtC*j6S0i|^^tfT*:^^^ 

^. a:*, &<kzf&m<Dmmiztz. s^n 

0 ttBVPC-400 gijpojl^iXD 
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— >tt3?DekTak3ST ft. m=?<0&&. 

SMffiKfi, SS*PBX 40-2.5iagg®ai. ;^31VOAC-7510 V 

ITO £I^S. Al£&@£LTttS£mEE£0.5 V/2©>* 
-Sl^ttl V/2&<D®-£;-e*TvZfmzWtol-. «EE± 
#«©»«*;£ tfm«S{t£S3;£L;fc. Sfc. ELT.^ 

^ 7 -f 5 -f If - £ <£ffl L T5£tttfc^ifr V Wfe b . 

[0028] $£mm 1 

hJ£tal5Q/D©IT0 (-f >v^A-XXBtffc*g3. 
K:Ol&i£ti£W-r*T123£ 1 : 




20 



7?S^n^>aNPD £10 * torrTT. 3 A/g»Wlf3g 
T?400 A©JP£Kl£BIU IE7Li£iilg3£J&Ji£L;t. 

[0029] friz. mmmnmm:M3oy_k\z. %%m^ 

£L-a§fefE*£rr-5Tf35£2 : 
(it 2] 




30 



TrS^n^. h'JX (8- +yU77 h) /^Sn^AS 
#Jf (KT rAIqjtH5) 4^3 £13 £&fr?600 A© 

jp^»c*^^«fLT^fi£Lfc„ friz. mm&yem4<n± 

IC^SK— tr>^5tbT. Alq £LiF £LiF #2£ 
»%£&-5«fc?tC&*©s£;»^g£IligUT100 AfiJcBI 40 
bfc„ ftgeK. b3I2^)H H-tf>yS 5 <D±\zmmtts. 
Sflig 6 <h LTAl^^«^15A/e>-ei000A^S 
Lfc. fg3£ffi*£Ii«E0.5cm . #10. 5cm (DjEJjBVitL 

«Alq4^eW»e^7tW»S<£il!l^Lfc. ^CD^^e, 
tai5000cd/ni' ©Ji5Jfg£l3V IC&t^T^L*:. 
©^BS&gEte440mA/cni' T'&ifz. 

[0030] itmmi 

nmm 1 i^i;<. no ±.\z^mnmmmt.\,xam so 



#iB¥ 1 0-2 7 0 1 7 2 
10 

D £400 Arof^CfiJlL, ^©±IC. §£9tM t. LTA1 
q *3tl^i;^ftT600 A©ff£(-g^lrLT}gf£U 
fc. ^LT. Alq CD±^e.f^ffiibTAl€2000A^*L 
tc. CO^T«15V T^iS67d0cd/m' ©»gL;fr-£*_ 

S 5 #W#JT&5 di*«t)i>5. 

[0 0 3 1] it&M2 
nffiWltm&t¥T% ITO ±lC*-riE?L^jilgt iTa 
NPD £400 A©JP$(-fig|gL. -€-CD±IZ. Alq £500 A 
mmVtc&lZ. LiF ©#.£100 A©JP£ iZM&MfghX 
-e©±^e.^gi:LTAl£2000A^afbfc. d 
©3f?^-m^ffit*<£<&A;*n-r. 3SH^<=»©?£3£a<fl 
SS^n&frofc. CltUiLiF ©#100 AJf Al-fcCTtt 
LiF Jl7J<fg:£&ie»#]iT25-5fcis6. 
A^fT^n/.cA^fetSfenS. lfc*iot> LiF #10 

o a © k \±mm tz m-r z> \z at^a a © fc # ic 

"C & -5 C <fc £* L T V > -3 . 

[0032] nmm2 

Jp£ lmm©5^^^X±tC. Alq £LiF £LiF &2Mm 

%iiti.2>3:v\z&*(Dmmmm$:mmi'XiooQAf&&v 

fc. Sfc. Alq ©#£^«LT1000AfiglKLfcii^ : fof^ 

iLfe. ^ne-woiffi^ffiiRx^^ h;nc*s^T, ai 

q ©#£sSSfLfc^Ttt+/ U >m\Z&Z><&i&m00nia 
ttiSilzM 1 £>ntc&> LiF £H— bf>^LfcAlq 
©«t-5&^r/ U >miCi;^.^tV^iR*i375niD KJl.£*l 
fc. cniiLiF j&*AIq ^©ifi«lC?¥«-r-5^i:TAlq 
»^©X^;P^-ip&d^fkLT^^.Ct£^LT^ 
•5. 

[0 0 3 3] *jse«i3 

ITO it". JEJLffixtm3 t LTaNPD £400 A. fgftJI 
4£LTAlq £600 AS^lflfcl, Alq tWHt^f 
(Li,0) £&Jg F-fcf>^@5 tlx-CLi.Oiggf^S 
S§%<h&-5«fc5l00 A©ff#{c*^*bfc. -^©±35^ 
fi|gfg6i:LT, Al£1000A|g^L.^£f^Sb 
fc„ C©m^tiBJJ!m«El 3 VT«i!5»gn6000cd/m' t. 
m^SSS480mA/c^l , £#A. 1 £ 1^ D < . &\,m 

16mET-igffS£#^fc. 

[0 0 3 4] it^3 
Mt&m 1 tJ^^frT. ITO ±lCi-TiEJLlBJII^t LTa 
NPD £400 A©JP£tCfi£&U -E-©±IC. Alq £600 A 

mmvfrmz. Li,o©#*ioo AcDmtsizM^mmvx 

MtiLL. ^-©Ji^e»BE@£L.TAl£2000A^LfCo ^ 

©^ j fT««Dg*^<aA^ti-r. ^tt^^n/«£7!c> 

ofc. Z\tUtlu0<D&m Ajf ALfcWTfiLi.O^^ 
^^C«e^^T*»-5fc«). l^g*^.©«^F-aA*<fft>tl 

[0035] Mmm* 

ITO ±iZ. mHmmm3iiVXamD £400 A, 




11 

4<hbTAlq £500 Ag^JgbfcSL ;W7xt>h 
a'J>£Li,0£&MF-e>^J15<iLTLi,oa<3m£ 
(ClOO A©p*Jc#j&»Lfc. -g-<D±^ 
iSH6 <tLTAI£l000A|SglfL^^£^SL 
^O^«^JJD«ffil3VTgiiS»ffi21000cd/lD , . f| 

[0 03 6] 

mmtm t &mm. <d < t 1> — # c £ o t k - tr > ^ 



m i ] 



4 























(I TO) 
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7 ) 0-2 7 0 1 7 2 
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[0 2] 4c9eno«rwBL*7oi»«ifls»-«^-ri»i»B-c 
5. 

[flF#<DK9i] 
10 1 jSfJSffi 
2 ^Ml^fg 
4 

5 &s8K-e>y« 

6 

[02] [^3] 
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